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(57) A vehicle transmission has a longitudinally-arranged engine output shaft 2 which extends forwards 
through a hollow gearbox shaft 7 to drive a flywheel and clutch assembly 8 at the opposite end of the gearbox 
from the engine. The output of the clutch drives the shaft 7 of the gearbox and the output of the gearbox drives 
a transversely-arranged differential 37 and axle 38. The arrangement of the engine behind the gearbox and 
final drive and the flywheel and clutch in front improves weight distribution. The drive shaft 2 may extend 
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as an air conditioning pump. 
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A Vehicle 

The present invention relates to a vehicle and more particularly to a vehicle 
configuration in which better weight distribution can be achieved. 

In a vehicle configuration of a so-called in-line form, the prime mover or power 
unit i.e. the engine of a vehicle is behind the transmission gearbox. Thus, location 
of the clutch/flywheel assembly between the power unit and the trans-axle is 
dictated by a conventional gearbox design. It will be appreciated that the 
clutch/flywheel assembly has a significant mass which should be desirably located 
at the most convenient position within the vehicle for ready access for 
maintenance and servicing. 

Regrettably, conventional gearbox design does not facilitate desired weight 
distribution and servicing with regard to so-called in-line vehicle configurations. 

It is an object of the present invention to provide a vehicle in which the 
transmission gearbox arrangement is provided which substantially overcomes the 
above mentioned problems. 

In accordance with the present invention there is provided a vehicle 
comprising a prime mover having a drive shaft, a transmission having a gear train 
and a flywheel/clutch assembly, the vehicle being configured with the transmission 
forward of the prime mover such that the drive shaft passes through a hollow path 
in the gear train to the flywheel/clutch assembly in order to drive that 
flywheel/clutch assembly and that fiywheel/clutch assembly is coupled to the 
transmission in order to drive the gear train and so the vehicle. 

Also in accordance with the present invention there is provided a 
transmission arrangement for a vehicle, the arrangement comprising a gear train 
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arranged whereby there is a hoUow path defined therethrough in order to 
accommodate a drive shaft which is coupled to a prime mover on one side of the 
arrangement and a clutch/flywheel assembly on the other whereby a prime mover 
may drive the drive shaft and the clutch/flywheel assembly may drive the 
5 transmission arrangement. 

Typically, the hollow path will be located centrally within the gear train. 

The drive shaft may extend beyond the flywheel/clutch assembly in order to 
provide a power coupUng for auxiliary equipment such as an air conditioning unit 
pump, water pump or PAS pump along with an alternator arranged to charge a 
10 vehicle battery . Typically, this power coupUng will comprise a puUey end to the 
drive shaft upon which a drive belt or chain may be driven for the respective 
auxiliary equipment or alternator. 

The flywheel/clutch assembly may be associated with a starter motor by 
which through coupUng through the drive shaft the prime mover may be activated. 
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An embodiment of the present invention will now be described by way of 
example only with reference to the accompanying drawings in which:- 

Figure 1 is a side elevation with partially exposed cross-section of a 
transmission arrangement for a vehicle; and 

Figure 2 is a cross-section of a drive shaft coupled to a clutch/flywheel 
20 assembly of a vehicle. 

Operation of vehicle transmission arrangements is well known to those skilled 
in the art. Thus, reference is made to such knowledge with regard to general 
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operation of the present invention with respect to transmission of motive power 
from a prime mover engine of a vehicle to a drive wheel of that vehicle. 

Figure 1 illustrates in side cross-section with partiaUy exposed interior a 
transmission arrangement in accordance with the present invention. Thus, a 
5 prime mover (not shown) is coupled to a drive shaft 2 of the arrangement 1. 

The transmission arrangement 1 includes a gear train or cluster comprising 
several gears 3» 4, 5, 6 secured about a hollow shaft 7 which in turn is coupled to a 
flywheel/clutch assembly generally shown as 8 within Figure 1. It will be 
understood that the gears 3, 4. 5, 6 and shaft 7 may be all integrally formed 

10 together or assembled from discrete components. The drive shaft 2 passes through 
the hollow shaft 7 in order to be coupled to the flywheel 9. Furthermore, the drive 
shaft 5 may extend beyond the flywheel 9 in order to provide an additional power 
coupling in the form of a pulley 10 upon which a drive belt 11 can be located in 
order to drive ancillary equipment such as an air conditioning pump or in order to 

15 provide appropriate ignition traction from a starter motor to the shaft 2 and 
therefore the prime mover engine (hot shown). 

Essentially, the present invention allows the prime mover engine to be located 
upon one side A of the transmission arrangement 1 which is opposite to a side B 
where the clutch/flywheel assembly 8 is located. In such circumstances, it will be 

20 understood that the weight distribution across the transmission arrangement and 
therefore a vehicle in which the arrangement 1 is located is more evenly balanced. 
In order to provide this configuration of vehicle and transmission arrangement 1 it 
will be understood that the drive shaft 2 is located concentrically within the gear 
train shaft 7 in order to drive the flywheel 9. This flywheel 9 in turn can be 

25 coupled to a clutch 12 secured to the gear train shaft 7 in order to drive the 
respective gears 3, 4, 5, 6 as required and selected by a driver of the vehicle. 
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Clearly, the clutch 12 can be dis-engaged from the flywheel 9 in order to aUow gear 
selection and ignition of the prime mover engine of the vehicle through the drive 
shaft 2. 

It will be understood the drive shaft 2 and the gear train shaft 7 will rotate 
5 generally in the same direction. 

Figure 2 illustrates in greater detail and side elevation a manner of coupUng 
the drive shaft 2 to the flywheel 9 via a flywheel carrier 21 bolted to that flywheel 
9. Thus, the drive shaft 2 has a splined end 22 which is engaged by teeth 23 of the 
carrier 21. In 8uch circumstances, it will be appreciated that any drive rotation of 
10 the drive' shaft 2 will be coupled through the spUned end 22 and teeth 23 to the 
carrier 21 and subsequently to the flywheel 9. 

As shown in Figure 1 typicaUy the drive shaft 2 wiU extend beyond the 
flywheel/carrier 21 combination in order to provide a power coupUng for ancillary 
equipment and/or a manner for providing ignition drive through the shaft 2 to the 
15 prime mover engine of the vehicle (not shown). Thus, bolted to the end of the shaft 
2 is a pulley 24 such that again power with rotation of the shaft 2 is directly 
coupled to that pulley 24. 

Clearly, in order to facilitate such relative rotation of the shaft 2, flywheel 
9/carrier 21 and puUey 24 relative to a flywheeVclutch casing 25 it is necessary to 

20 provide bearings 26. 27. It wiU also be understood that appropriately robust 
fastenings 28. 29 are required to ensure assembly of the various components of the 
present transmission arrangement is sufficiently sturdy to resist the inherent 
transient and ongoing mechanical loads associated with vehicle motion. Similarly, 
in order to ensure consistent spUned end 22 location relative to the teeth 23 of the 

25 flywheel carrier 21 and teeth 30 of the pulley 24 carrier, it is necessary to include a 
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shaft locating device 31 such as a circlip which engages a ridge or groove in the 
shaft 2 and in the carrier 21. 

It will be understood that in order to facilitate operation generally the mass of 
the flywheel 9 and associated clutch assembly will be taken by other bearings not 
5 shown in Figure 2. 

Generally, the teeth 23, 30 of the respective carrier 21 and pulley 24 carrier 
will be counter torqued and then locked by the pulley nut 29 to eliminate radial 
free movement in the teeth 23, 30 and the splines of the spUned end 22 of the shaft 
2. It will also be understood that the effect of the pulley nut 29 will be to draw the 
10 shaft 2 towards the flywheel carrier 21 and the locating device 31 such that axial 
movement of the shaft 2 is similarly constrained and substantially eliminated. 

Returning to Figure 1, it will be noted that the drive shaft 2 concentricaUy 
located within the gear train shaft 7 wiU thus typically is located centrally within 
the respective gears 3, 4, 5. 6 such that these gears 3. 4, 5, 6 can rotate together 
15 about their respective shaft 7 in order to drive a vehicle. 

The drive shaft 2 and the gear train shaft 7 as indicated previously are 
rotating in use. Thus, it is essential that an appropriate bearing arrangement is 
provided to ensure separation of these shafts 2, 7 despite shock and operational 
mechanical loading and other factors such as thermal expansion, wear and 
20 assembly tolerance stack-up. Typically, the space between the concentric shafts 2, 
7 wiU incorporate or be packed with bearings and lubricants. 

As with the drive shaft 2, the gear train shaft 7 will be coupled to the clutch 
12 through a spline combination 33 such that a splined end of the gear train shaft 
7 is engaged by teeth of the clutch 12 such that there is driven rotational coupling 
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therebetween. As indicated above, operation of flywheel 9/clutch 12 assembUes is 
weU known to those skiUed in the art thus, reference is made to that knowledge in 
order to provide specific understanding as to power transfer from the flywheel 9 
through the clutch 12 to gear train shaft 7. However, in essence, the flywheel 8 

5 and clutch 12 are bought into compressive engagement such that there is at least a 
friction coupUng therebetween in order to provide rotational motion to the shaft 7. 
In such circumstances, it will be appreciated that the normal configuration of the 
flywheel 9 and clutch 12 will be with a substantial compressive force therebetween 
and so in order to dis-engage the flywheel 9 and clutch 12, or otherwise provide a 

10 de-coupling of power, an hydrauUc cylinder 34 wiU be used to dis-engage the 
flywheel assembly 10 from transmitting power firom the drive shaft 2. 

As indicated previously, a pulley 24 is arranged upon an end of the drive shaft 
2 and can drive a belt 11 which in turn is associated with a puUey 35 associated 
with an auxiliary or ancillary apparatus. Thus, an air conditioning pump or water 
15 pump can be driven by the drive shaft 2 through the pulley 24. belt 11 and puUey 
35. 

Clearly, a starter motor 36 is also a component with significant mass. Thus, 
as illustrated in Figure 1. association of that starter motor 36 upon one side B of 
the transmission arrangement away firom side A of the prime mover engine will 

20 also provide better weight balance within a vehicle. In such circumstances, the 
starter motor 36 wiU turn over the prime mover engine through the drive shaft 2 
appropriately coupled to that starter motor 36 with adequate mechanical 
advantage for such operation. Thus, the drive shaft 2 rather than normaUy being 
the driver for the gears 3, 4, 5 will itself b^ driven by the motor 36 in order to 

25 initiate rotation of the prime mover engine. Clearly, the starter motor 36 will act 
typically through a coupUng to the flywheel 9 perimeter in order to rotate and 
drive the shaft 2 for prime mover engine ignition pick-up. 
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The gears 3, 4, 5 will drive as appropriate a main shaft (not shown) such that 
in a differential casing 37 a respective trans-axle 38 for wheels is driven in order to 
move the vehicle associated with the transmission arrangement 1. Such drive 
power distribution is well known to those skilled in the art* 

5 In order to more fully understand the driven power flow through the 

transmission arrangement 1 arrowheads are provided. Thus, in normal operation, 
powered rotation of the drive shaft 2 flows in the direction of arrowheads 
associated with that shaft 2 through the splined end and flywheel carrier into the 
flywheel 9 and then the clutch 12 such that via the splined end 33 to the gear train 
10 shaft 7 power is provided selectively to the gears 3, 4, 5, 6 as required by a driver 
of the vehicle. Selection of these gears 3, 4, 5, 6 is through selector forks (not 
shown) associated with collars 39, 40 which can slide the gears 3, 4, 5, 6 upon the 
shaft in an axial direction as required for specific transmission requirements. 

It will be understood that with the flywheel/clutch assembly 8 in front of both 
15 the gear train of the arrangement 1 and the prime mover engine that the cross* 
section presented to a bulkhead is limited until contact with the flywheel/clutch 
assembly 8 is reached during a vehicle collision. 

By allowing ancillary/auxiliary equipment to be located along with the starter 
motor 6 at a forward position relative to the arrangement 1 and the vehicle prime 

20 mover engine it will be understood that the additional benefits of weight 
distribution, service/maintenance access and ease of installation are additional 
benefits of the present invention. It will also be understood that generally the 
transmission assembly 1 being located in firont of a prime mover engine will itself 
allow easier access for service and maintenance of particularly the clutch in the 

25 arrangement 1. 
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Finally, those skilled in the art will appreciate that where a vehicle 
configuration is provided such that the engine is located behind the transmission 
arrangement 1 the present invention avoids relatively complicated transfer gears 
and minimises transmission synchronisation inertia loads along with avoiding 
5 relatively compUcated gear change Unkages such that there will be an inherent 
improvement in durabiUty and gear change quality as compared to previous 
arrangements. 

As an alternative to use of splined joints between the shaft 2 and the flywheel 
carrier 21 along with between the clutch 12 and the gear train shaft 7. it will be 
10 understood that a taper joint and key or a parallel interference with drive pin 
coupUng could be utilised dependent upon requirements. 

In summary, in accordance with the present invention drive is passed through 
the drive shaft 2 and then back through the clutch 12 to the input side of the gear 
train or cluster 3 to 6. 
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1. A vehicle comprising a prime mover having a drive shaft, a transmission 
arrangement having a gear train and a flywheel/clutch assembly, the vehicle 
being configured with the transmission forward of the prime mover such that 
the drive shaft passes through a hollow path in the gear train to the 
flywheel/clutch assembly in order to drive that flywheel/clutch assembly and 
that the flywheel/clutch assembly is coupled to the transmission in order to 
drive the gear train and so the vehicle. 

2. A vehicle as claimed in claim 1 wherein the hoUow path is central through 

the gear train of the transmission such that a gear train shaft upon which 
« 

respective gears of the gear train are located essentially defines the hollow 
path through which the drive shaft is concentrically located. 

3. A vehicle as claimed in claim 1 or claim 2 wherein at one end of the drive 
shaft there is a power coupling which may be used to provide power from the 
drive shaft to respective ancillary or auxiliary equipment of the vehicle, 

4. A vehicle as claimed in claim 3 wherein the power coupling is a pulley to 
which a belt or drive chain can be associated in order to provide power to the 
ancillary or auxiliary equipment. 

5. A vehicle as claimed in any preceding claim wherein a starter motor is 
associated with the flywheel/clutch assembly in order that that starter motor 
may drive the driver shaft in order to initiate operation of the prime mover. 

6. A vehicle as claimed in any preceding claim wherein the drive shaft 2 is 
associated with the flywheel/clutch assembly through a spline joint 
therebetween. 
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A vehicle as claimed in any preceding claim wherein the Qywheel/dutch 
assembly is associated with the transmission through a spUne coupUng to the 
gear train of that transmission. 

A vehicle as claimed in any preceding claim wherein the flywheeydutch 
assembly is located within a housing upon bearings such that the mass of the 
flywheel/clutch assembly is not taken by the drive shaft. 

A vehicle substantially as hereinbefore described with reference to the 
accompanying drawings. 

A transmission arrangement for a vehicle, the arrangement comprising a 
gear train arranged whereby there is a hoUow path defined therethrough in 
order to accommodate a drive shaft which is coupled to a prime mover on one 
side of the arrangement and a clutch/flywheel assembly on the other whereby 
a prime mover may drive the drive shaft and the clutch/flywheel assembly 
may drive the transmission arrangement. 

An arrangement as claimed in claim 10 wherein the hoUow path is central 
through the gear train of the transmission such that a gear train shaft upon 
which respective gears of the gear train are located essentiaUy defines the 
hoUow path through which the drive shaft is concentrically located. 

An arrangement as claimed in claim 10 or claim 11 wherein at one end of 
the drive shaft there is a power coupUng which may be used to provide power 
from the drive shaft to respective anciUary or auxiHary equipment of the 
vehicle. 
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ls. An arrangement as claimed in claim 12 wherein the power coupling is a 
pulley to which a belt or drive chain can be associated in order to provide 
power to the ancillary or auxiliarj^^ equipment. 

14. An arrangement as claimed in any claims 10 to 14 wherein a starter motor 
is associated with the flywheel/clutch assembly in order that that starter 
motor may drive the driver shaft in order to initiate operation of the prime 
mover. 

15. An arrangement as claimed in any claims 10 to 14 wherein the drive shaft 
2 is associated with the flywheel/clutch assembly through a spline joint 
therebetween. 

16. An arrangement as claimed in any claims 10 to 15 wherein the 
flywheel/clutch assembly is associated with the transmission through a spline 
coupling to the gear train of that transmission. 

17. An arrangement as claimed in any claim 10 to 16 wherein the 
fljrsvheel/clutch assembly is located within a housing upon bearings such that 
the mass of the flywheel/clutch assembly is not taken by the drive shaft. 

18. An transmission arrangement substantially as hereinbefore described 
with reference to the accompanying drawings. 
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